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PARTICIPATING ORGANIZATIONS

United States Department of Health and Human Services (HHS):
* U.S. Centers for Disease Control and Prevention (CDC)
* US. Food and Drug Administration (FDA)
* Office of the Assistant Secretary for Preparedness and Response (ASPR)

United States Department of Agriculture (USDA):
* Animal and Plant Health Inspection Service (APHIS)
* Food Safety and Inspection Service (FSIS)
e Agricultural Research Service (ARS)

United States Department of the Interior (DOI):
* U.S. Geological Survey (USGS)
* U.S. National Park Service (NPS)
e U.S. Fish and Wildlife Service (FWS)
* Office of Emergency Management

Environmental Protection Agency (EPA)
National Oceanic and Atmospheric Association (NOAA)

State Partners:
* Delaware Department of Agriculture
¢ Virginia Department of Public Health
* Maryland Department of Natural Resources

Photo 2. One Health Zoonotic Disease Prioritization Workshop participants from human, animal, and environmental
health sectors in the United States.
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EXECUTIVE SUMMARY

The U.S. Centers for Disease Control and Prevention
(CDQ), the US. Department of Agriculture (USDA),
and the U.S. Department of the Interior (DOI)
organized a One Health Zoonotic Disease
Prioritization (OHZDP) workshop to further joint
efforts to address zoonotic disease challenges

in the United States. The workshop was held
December 5-7, 2017, at the Department of

Health and Human Services (HHS) Office of

the Assistant Secretary for Preparedness and
Response (ASPR) headquarters in Washington,

DC. During the workshop, participants identified

a list of zoonotic diseases relevant for the United
States, defined the criteria for prioritization, and
determined questions and weights relevant to
each criterion. Participants identified eight zoonotic
diseases as priorities using a semi-quantitative
selection tool, the One Health Zoonotic Disease
Prioritization (OHZDP) tool, developed by CDC
(Appendix A2, Participants then used components
of the One Health Systems Mapping and Analysis
Resource Toolkit (OH-SMART™), co-developed by
USDA and the University of Minnesotal®“, to review
and visualize the One Health system currently in
place to address the priority zoonoses in the United
States among relevant federal agencies. The One
Health system includes the procedures and
processes for transdisciplinary and multisectoral
coordination. Next, participants developed specific
steps to address the newly prioritized diseases
following the workshop.

The specific workshop goals were:

* To use a multisectoral, One Health approach to
identify and prioritize endemic and emerging
zoonotic diseases of greatest national concern
for the United States that should be jointly
addressed by human, animal, and environmental
health sectors responsible for federal zoonotic
disease programs in HHS/CDC, USDA, and DOI.

* To develop plans for implementing and
strengthening multisectoral, One Health
approaches to address these diseases in the
United States.

This workshop was a critical step towards a unique
U.S. approach to One Health, ensuring that all
stakeholders have a shared vision and roadmap for
implementing One Health strategies for disease
surveillance, response, preparedness, workforce, and
prevention and control activities in their current and
future areas of focus.

Before the workshop, CDC, USDA, and DOI created
an initial list of emerging and endemic zoonoses for
prioritization using reportable disease lists, reports,
and data on zoonotic diseases of concern. The
agencies then developed an extensive literature
review database for these diseases. Facilitators
from each agency were trained in the methods
and application of both the OHZDP and OH-
SMART™ tools. Three of these trained facilitators,
one each from CDC, USDA, and DO, led the
workshop preparation and implementation efforts,
in collaboration with a small core planning team of
organizers with representatives from each agency.
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Workshop participants included voting members
and advisors. Voting members represented each of
the key federal agencies responsible for zoonotic
disease programs in the United States; there were
three representatives each from CDC, USDA, and DO
(Appendix B). Organizers also invited 30 government
officials from other federal and state agencies who
work in the area of zoonotic diseases in the human,
animal, and environment sectors (Appendix B).
These officials acted as advisors, participating in

and informing the One Health Zoonotic Disease
Prioritization process. Throughout the workshop,
these advisors worked with voting members to
develop plans to strengthen multisectoral, One
Health zoonotic disease prevention, detection, and
response in the United States. Organizers hosted a
series of informational webinars in the month before
the workshop to familiarize participants with the
process, goals, and anticipated outcomes.

The prioritized zoonotic diseases for the United
States are zoonotic influenza viruses, salmonellosis,
West Nile virus, plague, emerging coronaviruses
(e.g., severe acute respiratory syndrome and Middle
East respiratory syndrome), rabies virus, brucellosis,
and Lyme disease. Please refer to Appendix B for the

complete list of diseases considered for prioritization.

The list of priority zoonoses represents a renewed
commitment to improved communication,
collaboration, and coordination between agencies
and departments to use a multisectoral, One Health
approach to address these zoonotic diseases.
Agreeing to a prioritized zoonotic disease list helps
to establish a strong foundation for continued
interagency work with a focus on the priority
zoonoses. This is in addition to the continuation

of existing interagency programs and policies

for zoonotic diseases that do not appear on the
prioritized list. The list should be reevaluated in 5
years or as often as necessary.

Photo 3. A woman and her pet cat.

This report describes the process used to prioritize
the top zoonotic diseases of concern for the United
States and the key themes surrounding priority next
steps to address these diseases using a multisectoral,
One Health approach that includes relevant human,
animal, and environmental health sectors and other
relevant partners.
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Photo 4. A man playing fetch with his dog by a river.

Prioritized Zoonotic Diseases for the United States

Voting members confirmed eight zoonotic diseases for prioritization during the U.S. OHZDP workshop.
The information below describes the disease burden or impact of each prioritized disease, as well as
examples of previous and ongoing work conducted by each agency around that disease. This information
was compiled from the U.S. OHZDP literature review as well as from subject matter experts within each
agency (CDC, USDA, and DOI).

o Zoonotic influenza (zoonotic influenza A viruses)
Salmonellosis (Salmonella species)

West Nile virus (Flaviviridae, Flavivirus)

Plague (Yersinia pestis)

Emerging coronaviruses (Coronaviridae; i.e., severe acute respiratory syndrome
[SARS-CoV] and Middle East respiratory syndrome [MERS-CoV])

Rabies (Rhabdoviridae, Lyssavirus)

Brucellosis (Brucella species)

000 06000

Lyme disease (Borrelia burgdorferi)
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1. Zoonotic Influenza

Causative Agent

> Influenza A viruses normally maintained in domestic and wild animals but that can be transmitted
between animal species, including humans.

Disease Burden and Impacts
» Human Disease Burden

> Some animal influenza viruses are zoonotic and occasionally infect humans, although sustained
human-to-human transmission requires host adaptation®. This includes certain avian H5, H7, and H9
viruses® and swine influenza viruses that may infect humans (referred to as “variant”viruses when
infecting humans and designated with letter "v") including H3N2v, HINTv, and HTN2vP!,

> In the United States, no human infections with any avian influenza A H5 or H9 viruses have been
identified to date”. One human infection with avian-origin influenza A (H7N2) virus was reported
in 2016, in a person with prolonged unprotected exposure to the respiratory secretions of infected
cats at an animal shelter experiencing an outbreak of H7N2 virus in cats. This virus was ultimately
characterized to be of avian-origin®.

> Influenza viruses that circulate in swine such as H3N2 may cause sporadic human disease, with limited
human-to-human transmission. From 2005 to 2017, 468 human infections of variant viruses (mainly
H3N2v) were recorded in the United States®.

> In the United States, the largest zoonotic disease outbreak of recent years was the 2009 HTN1
pandemic, which led to an estimated 60.8 million human cases and over 12,000 human deaths in
the United States!?.

» Animal Disease Burden

> Influenza A viruses are found in
many different animals including
ducks, chickens, pigs, whales,
horses, seals, dogs, and cats.

> Livestock and Poultry

— Type A influenza viruses
can infect swine and cause
a respiratory disease called
Influenza A virus in Swine (IAV-S).
There are multiple subtypes
of type A influenza viruses,
including human seasonal type A Photo 5. A group of pigsin a pen.
influenza viruses!'". IAV infection
in swine is not a reportable or regulated animal disease in the United States. The virus is
endemic in swine populations in North and South America, Asia, and Europe. Seroprevalence
of IAV-S ranges from 20-60% and the mortality rate in swine is estimated to be 2-4%. The USDA's
surveillance program for IAV-S identified approximately 8% positive samples from 2010 to 2016.
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Photo 6. A pair of mallard ducks flying over water.

— In the United States, occasional outbreaks of highly pathogenic avian influenza (HPAI) and low
pathogenicity avian influenza (LPAI) in domestic poultry are periodically detected, including North
American lineage HPAI and LPAI H7N9 in 2017, North American lineage HPAI and LPAI H7N8 in 2016,
and Eurasian lineage HPAI H5N2 and H5N8 in 2014-2015. H5 and H7 subtypes in domestic poultry
are reportable to OIE.

> Wildlife

— Feral swine in the United States may be exposed to swine and avian influenza viruses!'', Influenza A
viruses occur in feral swine populations; estimates of seropositivity vary from 1% to 14% in one study!'?,
and approximately 60% seropositive in another study™. Morbidity and mortality are unknown.

— Avian influenza viruses cause respiratory and enteric infection in wild waterfowl and other birds,
including domestic poultry. Avian Influenza viruses of the H5 and H7 subtypes may develop high
pathogenicity in domestic poultry. In domestic poultry, HPAI virus strains are extremely infectious,
often fatal to domestic poultry, and can spread rapidly from flock to flock!™. LPAI virus strains are
extremely infectious and can occur naturally in wild migratory waterfow! and shorebirds without
causing illness. LPAI can occur in domestic poultry, with little or no signs of illness.

— Leading up to, during, and subsequent to outbreaks of HPAI HSN2 and H5N8 viruses in domestic birds
in North America during 2014-2015, wild birds were found to carry HPAI viruses and not appear sick,
as identified through United States national surveillance testing on wild birds™®. From July 2016 to
February 2018 (during the post-outbreak period), more than 65,000 wild birds were sampled and 2
(0.003%) were positive for an HPAI virus detection!” '8, [ PAl viruses, including those of the H5 and H7
subtypes, are endemic in wild waterfowl inhabiting North America, and were also identified as part of
this and other national surveillance sampling efforts in the United States.
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Photo 7. A young girl walking her dog in the park.

> Pets

— Zoonotic avian and swine-origin influenza viruses may affect pets, including cats, dogs, and
ferrets!'® 2% Human seasonal influenza viruses also may affect pets®. Influenza generally causes mild
disease in pets.

— Canine influenza A (H3N2) virus may affect 60% to 80% of exposed dogs, yet typically with mild
symptoms, and rarely more severe illness such as pneumonial?'s No human infections with canine
influenza virus have ever been reported?.,

> Environmental Impacts

> USDA and the DOI's U.S. Geological Survey (USGS) actively coordinate with other federal, state, and
tribal wildlife, agricultural, and human health agencies to understand avian influenza introductions
from foreign sources. They also look at introduction into poultry production operations and distribution
across the landscape among host species, including dynamics within and among biotic and abiotic
reservoirs. This aids natural resource managers, agricultural officials, and the poultry industry in
understanding this diseasel??.

> A 2015 USGS groundwater study identified three wells and one lagoon that were positive for the matrix
gene indicative of influenza A virus, with one well positive for H5 virus, suggesting that it is possible for
avian influenza viruses to be transported to groundwatert?,

> Outbreaks of HPAI can affect wild bird populations, which could have a negative impact on recreational
activities related to wildlife resources, such as tourism and hunting.
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Current Work
>» CDC

> USDA

> DOl

>

>

The CDC Influenza Division supports domestic and international surveillance and research on both
human seasonal and animal influenza viruses, including zoonotic influenza®.,

The CDC Influenza Division's Influenza Risk Assessment Tool (IRAT) assesses the potential pandemic
risk posed by influenza A viruses that currently circulate in animals but not in humans, and highlights
zoonotic flu viruses that may pose a risk to human health?e!,

The CDC Influenza Division routinely develops candidate vaccine viruses (CVVs) for zoonotic influenza
viruses with pandemic potential as part of its pandemic preparedness activities”.

The CDC Influenza Division’s International Influenza Program supports activities in more than 50 countries
related to surveillance and research of zoonotic influenza viruses at the animal-human interface®.

The CDC Influenza Division monitors animal and zoonotic influenza virus outbreaks domestically and
internationally. CDC also works with USDA to monitor for possible illness in persons exposed to influenza
infected birds or poultry in the United States.

USDA's Animal and Plant Health Inspection Service (APHIS) works to keep avian influenza virus, a serious
poultry disease, from becoming established in the U.S. poultry population. Avian influenza viruses can
infect chickens, turkeys, pheasants, quail, ducks, geese, and guinea fowl, as well as a variety of other birds.
Avian influenza viruses findings can negatively impact poultry trade, so APHIS and its partners work
together to protect the vitality of this important segment of the country’s livestock industry#.

The USDA APHIS Veterinary Services national IAV-S surveillance program monitors genetic changes in
endemic, emerging, and novel influenza virus isolates from pigs exhibiting influenza-like illness"".

APHIS works with federal and state partners to conduct surveillance testing on wild birds™!,
USDA develops interventional strategies to control influenza in swine and poultry??.

USDA conducts numerous research projects on pathogenesis, epidemiology, and control of
zoonotic influenzas.

The USGS and other DOI partners conduct surveillance and research related to influenza in wild bird
populations, as well as other wild or feral species, and research for understanding how environmental
conditions, such as geochemistry, environmental contamination, water quality, hydrology, and climate
can affect the distribution, spread, and persistence of pathogens in the environment.

Specific activities include efforts to detect foreign-origin viruses and identify probable routes of entry;
identify sampling efficiencies that may be used to optimize DOI and federal, state, and tribal partner
surveillance programs; understand viral transmission, pathogenesis, and epidemiology in wildlife host
species; use spatial-temporal modeling to identify high risk populations of poultry and migratory birds in
endemic locations; and understand the maintenance of avian influenza virus and IAV-S in wildlife hosts
and the environment which may be used in control strategies targeting zoonotic influenzas .

The USGS Highly Pathogenic Avian Influenza Research Strategy is composed of five main science goals.
USGS will augment Federal Interagency Surveillance Plan (Goal #1), improve our understanding of HPAI
dynamics in wildlife and the environment (Goals #2-4), and inform managers as we integrate science
into HPAI forecasting and decision-making tools (Goal #5)23.




ONE HEALTH ZOONOTIC DISEASE PRIORITIZATION WORKSHOP REPORT, UNITED STATES

2. Salmonellosis

Causative Agent
> Salmonella species (bacteria)

Disease Burden and Impacts
> Human Disease Burden

> Salmonellosis is one of the most important
foodborne diseases in the United States. It
sickens an estimated 1.2 million people
annually, approximately 400 cases per
100,000 persons per year, most of which are
not laboratory-confirmed. It also leads to
approximately 23,000 hospitalizations and
450 deaths®,

> In 2017, FoodNet data indicated that Photo 8. A chameleon on a woman's hand.
Salmonella was responsible for an
estimated 17 laboratory-confirmed illnesses per 100,000 persons in the United States®",

> In 2017,48 U.S. multistate Salmonella outbreaks were linked to contact with backyard poultry, resulting in
1,120 laboratory-confirmed ilinesses, 249 hospitalizations, and 1 death®?.That same year, contact with pet
turtles resulted in 76 laboratory-confirmed illnesses and 30 hospitalizations®?.

> Multi-drug resistant (MDR) strains of Salmonella have been detected in food, environmental
sampling, and human case outbreaks. These are associated with more severe illness and
more adverse outcomes,

» Animal Disease Burden
> Livestock and Poultry

— All types of livestock are affected including
poultry, ruminants, pigs, and horses. Outbreaks
with high morbidity rate and sometimes
high case fatality rate are typical in young
ruminants, pigs, and poultry. In outbreaks of
septicemia, the incidence and mortality rate
may approach 100%. In unstressed healthy
adults, cases are sporadic .,

> Wildlife

— Many species of wildlife can be affected by
Salmonella. The most important are songbirds,
which experience mortality events due to contaminated birdfeeders and birdbaths®?. Salmonellosis
outbreaks also can cause relatively large losses in colonial nesting bird populations, such as gulls
and terns. Young birds are particularly susceptible to infection and death®®. Salmonella is not usually
maintained in wild populations but can be repeatedly acquired from environmental sources such as
landfills, sewage wastewater, and agricultural runoff. Outbreaks in wild populations are usually small and
linked to birdfeeder use. However, large-scale die-offs in songbirds, shorebirds, and waterfowl have also
been recorded®, Salmonella strains that cause disease in wildlife can also infect people and domestic
pets, so care should be taken when cleaning birdfeeders or disposing of animal carcasseste,

Photo 9. Two backyard chickens.
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> Pets

— Reptiles and amphibians often serve as asymptomatic carriers®”. Rodents, including pet and feeder
rodents, hedgehogs, and other small pets have been linked to outbreaks of human salmonellosis©2.
Dogs and cats experience acute diarrhea, with or without septicemia, and may shed Salmonella for
up to 6 weeks®, Prevalence may be higher in pets exposed to raw pet foods??.

> Environmental Impacts

» Salmonella has been found in high levels in surface water used for irrigation, which may be connected to
produce-related outbreakst %41,

Current Work
> CDC
> Laboratory-based Enteric Disease Surveillance: Collects laboratory data from human Salmonella cases

> National Notifiable Diseases Surveillance System (NNDSS): Tracks notifiable contagious diseases
including Salmonella

» Foodborne Disease Active Surveillance Network (FoodNet): Sentinel foodborne surveillance system
in 10 states

> National Molecular Subtyping Network for Foodborne Disease Surveillance (PulseNet): Collects data to
connect illnesses and outbreaks across multiple sites

> National Antimicrobial Resistance Monitoring System—enteric bacteria (NARMS): Collaboration between
FDA, CDC, and USDA to track antimicrobial resistance

> Foodborne Disease Outbreak Surveillance System (FDOSS): Collects and analyzes data on foodborne
disease outbreaks

» CDC Outbreak Response and Prevention Branch (ORPB): Collaborates with epidemiologists and other
public health officials who investigate clusters of foodborne, waterborne, zoonotic, and other enteric
(gastrointestinal) illnesses in the U.S. ORPB works to ensure rapid and coordinated surveillance, detection,
and response to multistate outbreaks caused by enteric bacteria™?.

> Numerous research projects on the burden, sources, and attribution of Salmonella using epidemiologic
and laboratory data

> USDA

> Salmonella Action Plan: Comprehensive FSIS plan to reduce Salmonella in meat and poultry products in the
United States®?!

> Salmonella and Campylobacter Verification Testing Program: Continuous sampling of poultry establishments
to track progresst*/

> National Animal Health Monitoring System: Surveillance of livestock populations for Salmonella and other
diseases*!. Numerous research projects on epidemiology, prevention and control measures for Salmonella.

> Research on the role of wildlife in transmitting Salmonella to livestock and produce at the wildlife-
livestock interfacet

> DOl
» National Wildlife Health Center diagnoses and monitors outbreaks of Salmonella in wildlife !

> USGS water mission area conducts research on the fate and transport of Salmonella and other
waterborne pathogens in surface water.




ONE HEALTH ZOONOTIC DISEASE PRIORITIZATION WORKSHOP REPORT, UNITED STATES

3. West Nile Virus (WNV)

Causative Agent
» Flaviviridae, Flavivirus

Disease Burden and Impacts
» Human Disease Burden

> Between 2014 and 2016, incidence has
remained around 0.40/100,000 population.
Case fatality rate is approximately 6%. In
2017 alone, there were 1,937 cases, 1,293
neuroinvasive cases, and 115 deaths reported
to CDC. The disease is most commmon in mid-
to-late summer##4%, Neuroinvasive disease can
cause long-term disability®, Human incidence
can vary considerably among years or regions
of the United States due to climate and
weather conditions that support enzootic
transmission (the virus amplifies among birds and mosquitoes)®". There is evidence that as many as
70 unreported cases of WNV occur for every reported casel? Immunity among avian amplifiers also
regulates transmission levels®Z,

Photo 10. Father and daughter on horseback.

> Animal Disease Burden
> Livestock and Poultry

— Qutbreaks have been reported in young domestic geese but other poultry remain asymptomatic.
Equids (horses, donkeys, and mules) are the most severely affected mammals®**4, Equids are routinely
vaccinated to prevent clinical disease using killed vaccines that have been available and widely used
since around 2000-2001. Unvaccinated or under-vaccinated equids are the primary clinical cases
identified and the case fatality rate is 38% in horses that show neurologic signs. Of surviving horses,
10-20% will have persistent disability®™* >,

> Wildlife

— Disease is most severe in corvids (crows, ravens, magpies, and jays) but songbirds, raptors, and
other birds are also susceptible ®¢. Some species of owls and wild grouse are particularly sensitive.
Certain songbirds have been implicated as the primary amplifying hosts, but the important species
vary by region.

> Pets

— Disease has been reported in pet psittacines (parrots), although they are usually resistant. A low
number of neurologic infections have been reported in cats, alpacas, and other species®?.

> Environmental Impacts

> The original WNV outbreak led to a marked decrease in the crow population in the United States, which
as of 2007, was still recovering. There continues to be concern regarding the impact of WNV on the
persistence and recovery of grouse and wild turkey populations. Other bird species, such as black-billed
magpie and black-capped chickadee, appear to have been less severely affected or to have returned to
normal more rapidly®®. Without the use of an experimental DNA vaccine among the endangered California
Condor population, it is likely that this species would have become extinct due to WNV infections.

10
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Current Work
» CDC

> ArboNET: Partnership between CDC and state health departments to collect surveillance data on
arboviral infectionst”

> Investigation of ecological risk factors influencing enzootic and epidemic transmission
> Investigation of genetic bases of avian virulence and vector competence

> Promotion of insecticide resistance monitoring in vectors (mosquitoes) and Integrated Pest Management
methods for vector control

» Funding for enhanced laboratory capacity for WNV diagnostics and surveillance among state
health departments

> Funding for five academic Centers of Excellence to enhance capacity for medical entomology nationwide

> USDA
> Participates in ArboNET®# %],

> DOI
> Supported development of ArboNET

> Surveillance for WNV in non-native birds in Hawaiit->®

> Research to understand the relationship between environmental stressors, such as environmental
contaminants (e.g. exposure of wild birds to pesticides), and WNV#/]

> Research on WNV in kestrels, grouse, pelicans, and other avian species®’!

> Measuring seroprevalence in wild and migratory bird populations®®

4. Plague

Causative Agent
> Yersinia pestis (bacteria)

Disease Burden and Impacts
> Human Disease Burden
> From 1965 to 2012, a median of 8 cases of plague were reported in the United States annually. During this
time period, the human case fatality rate was approximately 13%"%. Although the endemic burden is small,
pneumonic plague has epidemic potential. Yersinia pestis is a potential bioterrorist agent and is classified as a
tier 1 biological agent on the HHS Select Agents and Toxins list®%.
> Animal Disease Burden
> Livestock and Poultry

— At least 1 case has been reported in a llama and a goat %,
> Wildlife

— The reservoir is wild rodents. Ground squirrels, prairie dogs, and black-footed ferrets are highly susceptible
to fatal infection®, Recently, Piute ground squirrels were found to contract fatal disease in Idaho®".

11



ONE HEALTH ZOONOTIC DISEASE PRIORITIZATION WORKSHOP REPORT, UNITED STATES

> Pets

— Cats are very susceptible to infection, can develop fatal disease, and have caused numerous human
infections. From 1926 to 2012, 43% of all primary pneumonic cases of human plague had contact with a
domestic cat®. Dogs are less susceptible, but can also become infected!®,

» Environmental Impacts

> Plague can cause up to 90% mortality in prairie dog colonies, leading to local extinction. Black-footed ferrets
are also susceptible to the disease, and direct mortality as well as loss of the prairie dog food supply are
major obstacles to population recovery®, Many other sensitive species, such as badger, swift fox, mountain
plover, burrowing owl, and others, are associated with the habitat or prey base that prairie dogs provide, and
thus are also affected by plague on the landscape!*-¢",

Current Work
> CDC
> Surveillance and outbreak response (including environmental investigation) for human cases of plague

> Plague training module for veterinarians®

> USDA
> Long-term surveillance for plague exposure in wildlife across the Western United States®”

> Development of multi-species laboratory assays to detect plague exposure in wildlife and
domestic animals

> Plague risk maps based on analyses of climate and wildlife hosts

> DOI

> The National Wildlife Health Center (NWHC) diagnoses and monitors rodent populations for plague
and other infectious diseases. Researchers there developed an oral plague vaccine in collaboration with
academic and state partners®”-¢1, NWHC also supports immunization program to protect prairie dogs
and black-footed ferrets from plague”-¢",

> Fort Collins Science Center is
attempting to reduce the incidence
of plague by reducing the populations
of fleas. Disease ecologists are
assessing the efficacy, longevity, and
cost of flea control using pulicides (e.g,,
deltamethrin) delivered as dust within
burrows. FORT researchers are also
measuring the population responses
of prairie dogs and associated
mammals to flea control treatments.

Photo 11. A pair of wild prairie dogs.

12
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5. Emerging Coronaviruses

Causative Agent
» Coronaviridae

> Examples include severe acute respiratory syndrome-associated coronavirus (SARS-CoV) and
Middle East respiratory syndrome coronavirus (MERS-CoV).

Disease Burden and Impacts
>» Human Disease Burden

> There have been two travel-acquired cases of MERS-CoV in the USS. in 2014, neither of which was fatal®,
During the 2002-2003 SARS outbreak, there were 27 probable cases in the United States, none of
which were fatal®,

> Animal Disease Burden
> Livestock and Poultry
— MERS-CoV causes minor disease in dromedary camels. Extensive investigations in other animal

species have not demonstrated other reservoirs of infection to date. No cases have been recorded
in camels in the US®7,

> Wildlife

— There is no evidence of wildlife infection with MERS-CoV or SARS-CoV in the U.S. Bats are suspected
to be the evolutionary source for MERS-CoV ¥, but that is not proven. Horseshoe bats are believed
to be the source of SARS-CoV®8. A SARS-like virus has been isolated from civets and the importation
of civets infected with SARS could present a public health threat © 7,

> Pets

— (Cats and ferrets can be experimentally infected with SARS-CoV . No cases have been recorded
in pets in the US.
> Environmental Impacts

> There is no evidence that either MERS-CoV or SARS-CoV has the potential to cause a significant
environmental impact. Contact with wildlife may have been associated with the 2003 SARS
outbreak in China ",

Current Work

> CDC

> CDC provides a real-time reverse transcription—PCR assay to test for MERS-CoV in clinical specimens to
qualified laboratories in the U.S. Any presumptive positive or equivocal test results must immediately be
reported to CDC, where the test results are confirmed.

» CDC s also available 24/7 to provide MERS testing guidance, and to provide laboratory and epidemiologic
support for any imported case.

> USDA
> No current work on zoonotic coronaviruses

> DOI

> The NWHC has done limited surveillance for novel viruses, including coronaviruses, in North American
bat populations.

13
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6. Rabies Virus

Causative Agent
» Rhabdoviridae, Lyssavirus

Disease Burden and Impacts
» Human Disease Burden

> |tis estimated that U.S. citizens experience
a potential rabies exposure at a rate of 140
exposures per 100,000 persons each year (40,000
— 50,000 exposures annum)“2, Post-exposure
prophylaxis costs an average of $4,500 U.S. dollars
(USD) per person, for an estimated national PEP
expenditure of at least $225 million. Compulsory
rabies vaccination of domestic pets is a critical
component for preventing human deaths and
is estimated to cost pet owners more than $30 Photo12. Bats in flight.
million per year.
Overall, rabies control costs in the United States exceed $510 million annually.

> Despite relatively frequent human rabies exposures in the United States, human deaths are relatively
uncommon due to accessible post-exposure treatment[72]. There have been 8 cases per year on
average since 2004[73].

> Globally, rabies causes approximately 60,000 deaths annually, more than any other zoonotic pathogen.

> Animal Disease Burden
> Livestock and poultry

— Atotal of 85 rabid cattle were reported in 2015. Fourteen rabid horses and mules were reported in
2015[73]. Rabies prevention activities targeted at limiting the westward spread of raccoon rabies
are estimated to prevent roughly $45 million in economic losses, with a large degree of cost
attributed to livestock losses.

> Wildlife

— In 2015, 5,088 cases of rabid wildlife were
reported: 1,704 bats, 1,619 raccoons, 1,365
skunks, and 325 foxes[73]. The major reservoir
species vary by geographic region[75].

> Pets

— Sixty-seven rabid dogs were reported in
2015.Two hundred fourty-four rabid cats
were reported in 2015[73]. Domestic animal
vaccination costs are estimated to exceed $30
million per year.

> Environmental Impacts Photo 13. Aracoon in a barn.
> The USDA APHIS Wildlife Services conducts a
wildlife rabies control program targeting raccoonsin the Eastern United States and foxes along the
U.S-Mexico border. This program distributes more than 10 million oral rabies vaccine (ORV) baits to
prevent expansion of the endemic zone?®,
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> An economic evaluation of rabies prevention data indicates that for every dollar spent on a coyote
ORV program in Texas, between $4 and $13 USD are saved®,

> The domestic dog-coyote variant of rabies was successfully eliminated from the United States in
2008 as a result of an ORV baiting program in Texas, proving that ORV of wildlife can successfully
eliminate terrestrial rabies.

> Rabies is considered a threat to endangered populations of carnivores in Africa.

Current Work
> CDC
> National Notifiable Disease Surveillance System V7

» Respond to >600 public inquiries related to rabies exposures per year /7

» World Rabies Day: Annual event to raise awareness of rabies?®

> CDC serves as an OIE Reference Laboratory for Rabies.

> CDC serves as a WHO Collaborating Center for Rabies.

> National reference laboratory for rabies in the United States

> Detection and response to cases of imported rabid animals to prevent introduction of foreign rabies viruses

» USDA
> Rabies in the Americas: Annual international meeting to discuss rabies in the new world"?

> National Rabies Management Program: prevent further spread of wildlife rabies and eliminate terrestrial
rabies by activities including oral rabies vaccination!

» Develop and refine tools to improve wildlife rabies control at the National Wildlife Research Center®”

> DOI

> National Wildlife Health Center scientists are developing an oral rabies vaccine to mitigate human health
risks from vampire bat rabies®",

7. Brucellosis

Causative Agent
> Brucella species (bacteria)

Disease Burden and Impacts
» Human Disease Burden

> Incidence in the United States is 0.4 cases per million.
There are approximately 100 cases per year reported in
the United States, with the highest numbers reported by
California, Texas, Arizona, and Florida®2, Brucellosis is rarely
fatal if treated; in untreated cases, case fatality rate ranges
from <2 to 5%. Death is usually caused by endocarditis
or meningitis. Most cases recover in 2-4 weeks, although
a minority of patients become chronically ill, and
relapse can occur even in successfully treated cases
B3 Most human cases are acquired overseas or due to
consumption of infected milk products'. Photo 14. A woman holding a goat kid.
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» Animal Disease Burden

> Livestock and Poultry

— Brucella abortus, the most important Brucella species in the United States, mainly infects ruminants.
National herd prevalence is less than 0.0001%, but the number of affected herds has been increasing
since 200584, The state of Wyoming estimated in 2004 that brucellosis prevention and testing costs were
$1.50 - $11.50 per animal head, with a total costs of $495,000 to $3.795 million for protecting 330,000
cattle. Meanwhile, the costs incurred in the first year of infection can be up to $200 per infected animal®/,
It is estimated that prevention efforts save $7 for every $1 spent®l, Equine cases are occasionally found
among imported horses or horses that had exposure to infected cattle herds®,

> Wildlife

— B.abortus has two primary reservoirs in the United States: bison and elk in the Greater Yellowstone Area
(GYA).Transmission of B. abortus to domestic cattle herds in the GYA is mainly due to elk. There is 50%
seroprevalence in bison in Yellowstone National Park. Disease burden in elk has been increasing since
2005 and is expanding at a rate of about 12 kilometers per year. Brucellosis is associated with artificial
winter feeding of elk herds. Seroprevalence in areas of artificial feeding ranges from 12-80%, while
population seroprevalence of hunter-killed elk is 2-3%®. Brucella suis is endemic in feral swine, and
serology has documented exposure in 16 states with seropositive prevalence varying both in time and
region from 0.3% to 52.6%%. There is significant opportunity for spillover of infections into domestic
swine, cattle, and humans from feral swine as the population of feral swine continues to grow and
expand in range,

— Note: There are spillover events of B. suis into cattle but the full extent is unknown. This spillover runs
about 2-3 cases per year (Unpublished). B. ceti affects marine mammals®" %2,

Photo 15. Bison herd grazing in Grand Teton National Park.

> Pets

— Dogs may become sporadically infected with Brucella when exposed to infected livestock or wildlife®”,
Dogs have their own Brucella species, B. canis, which causes reproductive failure, and rarely causes
disease in humans. However, disease burden data for B. canis in the United States is not known e,
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» Environmental Impacts

> Brucellosis affects populations of bison and elk. Yellowstone bison birth rates are significantly
lower for seropositive Yellowstone bison®!. The population impacts on elk are less well studied, but
brucellosis is known to cause abortion®,

Current Work
» CDC

> The National Notifiable Diseases Surveillance
System (NNDSS) tracks brucellosis cases
in the United States®. CDC also collects
extended case data on probable and
confirmed cases of brucellosis diagnosed in
the United States, which supplements the
information collected through NNDSS.

> CDC supports state health departments
during case investigations, laboratory
exposure follow-up, and laboratory testing,
and provides subject matter expertise on
diagnostics, treatment, and related follow-
up for clinicians. CDC also collaborates with
state agriculture departments, FDA, and
USDA on case and exposure investigations
related to domestic human brucellosis cases.

> CDC provides support to other countries
building public health and laboratory
capacity and collaborates with international
organizations to achieve these goals.

> USDA

> National Bovine Brucellosis Surveillance and
Eradication Plan: national plan to detect
and eradicate brucellosis by testing and

vaccinating cattle herds® Photo 16. Farmers tending their cattle.

> Tuberculosis and Brucellosis Regulatory Working Group: discusses overarching regulatory concepts
for bovine tuberculosis and brucellosis®®*”

> Nationwide surveillance of Brucella species exposure in feral swine®!

> DOI

> Northern Rocky Mountain Science Center brucellosis research: models disease dynamics in wildlife,
identifies areas of cattle risk, and assesses effectiveness of management interventions®

> Management and research of brucellosis in bison and elk herds®®”
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Photo 17. The blacklegged tick, which can carry the pathogen responsible for causing Lyme disease.

8. Lyme disease

Causative Agent
» Borrelia burgdorferi (bacteria)

Disease Burden and Impacts

» Human Disease Burden

> Borrelia burgdorferi, an obligatory zoonosis, is the most common vector-borne pathogen in the United States.
During 2004-2016, more than 400,000 cases were reported to CDC, but these might represent as little as 10%
of true incidence"™. The range of the principal vector, the tick [xodes scapularis, has been expanding and the
number of cases rising, representing a substantial burden on state and local health department resources
in high incidence states!'™., Lyme disease is rarely fatal, but the economic cost of testing, treatment, and lost
productivity is a major national burden!", Even with treatment, a small percentage of cases experience post-
treatment Lyme disease syndrome and experience symptoms such as fatigue and muscle aches that can last
for more than 6 months!'® 12,

» Animal Disease Burden
> Livestock and Poultry

— Lyme disease has been reported in cattle and horses. However, cattle appear largely resistant to infectiont'%
194 Clinical manifestations of equine Lyme disease are a significant problem in the United States. The overall
nationwide prevalence is unknown, although it is estimated to be higher than the prevalence in humans
but with similar geographic distributiont.,
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> Wildlife

— Disease in wildlife is unknown. The white-footed mouse is the main reservoir for B. burgdorferi, although
other wild rodents can also act as reservoirs. Birds and lizards may also act as reservoirs, although their role is
uncleart® 1% Although deer are not reservoirs of Lyme disease, they serve as hosts for the vector tick, and
growing populations of white-tail deer have been implicated in expanding the risk to humans,

> Pets

— While most seropositive dogs and cats show no signs of illness, when illness does occur in dogs, Lyme
disease is most commonly associated with arthritis, although nephritis and a rare cardiac form have also
been described. Research is ongoing to better describe morbidity and mortality in petst'® 1%,

> Environmental Impacts

> Itis not well understood what the impacts of Lyme disease and efforts to manage ticks are on ecology
and wildlife health!'%, Deer population control measures have been instituted in many locations in the
northeastern United States due to rampant Lyme disease, but more research is needed to understand the
relationship between deer populations and human Lyme disease cases.

> The desirability of housing near natural areas and the increasing attraction of outdoor recreation might be
increasing human exposure to infected tick bitel'®,

> Environmental changes may lead to increased range of the tick vector!"'®""?, Forest fragmentation is
associated with increased infection prevalence in ticks!''.

Current Work
» CDC

> Advanced Molecular Detection Project: Development and use of whole genome sequencing and
metagenomics to identify and track tick-borne pathogens!'

> Development and large-scale field evaluation of improved acaracides in preventiont'!
> Extensive public outreach and education on tick bite prevention and responsel'’®
» Evaluation of the economic burden of Lyme disease!'™

> TickNET: Collaborative network with state public health partners and researchers to coordinate research,
education, and surveillance"

» Funding for Centers of Excellence, state health departments, and the Tick Project!''”
> National Notifiable Disease Surveillance System (NNDSS)

> USDA
> USDA Northeast Area-wide Tick Control Project: Multi-site field trial of tick control technology!'®

> Research on tick-host interaction, tick behavior, and tick management!''”’
» Tick and tick-borne disease monitoring in wildlife

> DOI

> Lyme disease studies at Patuxent Wildlife Research Center: research on tick and tick-borne disease
ecology™®and on approaches to management of vector-borne pathogens that minimize adverse effects
on nontarget species!'™

19



ONE HEALTH ZOONOTIC DISEASE PRIORITIZATION WORKSHOP REPORT, UNITED STATES

Photo 18. A man standing in California's Sequoia National Forest.
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Photo 19. A veterinarian vaccinating pigs.

BACKGROUND

One Health and Zoonotic Diseases

In the 19th century, Dr. Rudolf Virchow first recognized that diseases could be transmitted between humans
and animals. Virchow used the term “zoonosis” when studying Trichinella spiralis, a parasite found in swine
that can be transmitted to humans. In 1947, Dr. James H. Steele recognized the relationship between

animal health and human health, and established a veterinary public health platform in the United States
by founding the Veterinary Public Health Division at the CDC. In 1966, Dr. Calvin Schwabe, appreciating the
need for collaboration between veterinary and human health professionals, coined the term “One Medicine,
and established an Epidemiology and Preventative Medicine program at the University of California, Davis,
School of Veterinary Medicinel??, The term “One World — One Health”was introduced in 2004 at the Wildlife
Conservation Society conference, and eventually the term “One Health” was established among the human
and veterinary medical communities!?",

One Health is defined as a collaborative,

multisectoral, and transdisciplinary approach — One Health

working at the local, regional, national, and A collaborative, multisectoral, and
global levels — with the goal of achieving optimal transdisciplinary approach — working
health outcomes recognizing the interconnection at the local, regional, national, and

between people, animals, plants, and their

ared envi 020 global levels — with the goal of achieving
shared environment!2,

optimal health outcomes recognizing the
interconnection between people, animals,
plants, and their shared environment
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The One Health approach is critical as changing
interactions between people, animals, and our
shared environment have led to an increase in

the emergence and reemergence of infectious
diseases of public health importance. By working
across the human-animal-environment interface
through a One Health approach, public health and
animal health partners can coordinate, implement,
and promote science-based policies and practices
that can support the prevention, detection, and
response to infectious disease threats in people

and animals, both domestic and wild. Zoonotic
diseases, emerging and reemerging infectious
diseases, antimicrobial resistance, food safety and
security concerns, and other shared health threats
demonstrate how human, animal, and environmental
health are interconnected, and reinforce the need to
address the complexity of these threats through a
multisectoral, One Health approach.

Today, there are over 100 organizations worldwide
that recognize the importance of One Health
through initiatives, programs, or platforms. This
includes governmental and non-governmental
organizations, international governing bodies,
universities, and others'?2. Below is the history of
One Health within CDC, USDA, and DOI and their
specific activities related to One Health.

Photo 20. A girl holding a rabbit.

One Health at the Centers for
Disease Control and Prevention

CDC has been fighting public health threats at the
human-animal-environment interface since 1947

and formally established its One Health Office in
2009. CDC works to protect the United States from
health, safety, and security threats, both foreign

and domestic, including zoonotic diseases, vector-
borne diseases, food safety issues, and antimicrobial
resistance. Whether diseases start at home or abroad,
are chronic or acute, curable or preventable, naturally
occurring or deliberate attack, CDC fights disease and
supports communities and citizens to do the same,
helping to increase the health security of the nation.
To accomplish its mission, CDC conducts critical
science and provides health information that protects
the United States against dangerous and expensive
health threats, and responds when these arise.

CDC uses a One Health approach to prevent, detect,
and respond to zoonotic diseases and other shared
health threats at the human-animal-environment
interface. CDC's One Health Office leads domestic
and global One Health efforts and partnerships
with the goal of achieving optimal health outcomes
for both people and animals, as well as a safer
environment. CDC is home to thousands of technical
and subject matter experts stationed around the
globe with world-renowned expertise in endemic
and emerging zoonotic diseases of public health
importance. CDC scientists study how diseases in
animals become threats to human health in the
United States and around the world. The CDC One
Health Office also hosts the Zoonoses and One
Health Updates, or ZOHU Call, to provide timely
education on zoonotic and infectious diseases, One
Health, and related health threats at the human-
animal-environment interface’?. The CDC One
Health Office provides education and resources on
preventing zoonotic diseases linked to pets, livestock,
and wildlife through the Healthy Pets, Healthy
People websitel', CDC collaborates with numerous
domestic (local, state, and federal) and global One
Health partners, providing technical assistance and
implementing projects to strengthen capacities to
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prevent, detect, and respond to emerging infectious
and zoonotic diseases and other shared health
threats of public health importance. This includes
helping over 20 countries and one region prioritize
their top zoonotic diseases as of 2018.

One Health at the U.S. Department
of Agriculture

One Health activities have been integral to the

work of USDA since its inception. In 1884, USDA
established the Bureau of Animal Industry to protect
the public from infected or diseased meat products,
eradicate animal diseases, and improve livestock
quality and health. That and other One Health-related
work continues today as integral functions of eight of
the 29 agencies within USDA: the Animal and Plant
Health Inspection Service; Agricultural Marketing
Service; Agricultural Research Service; Economic
Research Service; Food Safety and Inspection Service;
Foreign Agricultural Service; National Agricultural
Statistics Service; and National Institutes of Food

and Agriculture. These agencies all actively serve

the American public by ensuring production of
wholesome and nutritious foods; preserving the
safety of meat, poultry and egg products, animals,
and plants entering our country; and safeguarding

Photo 21. A young male farmer feeding cows.

animal health and welfare. As part of these efforts,
USDA's work includes specific projects and activities
to better understand and address zoonotic diseases
and other complex issues that occur at the human-
animal-environment interface.

In 2009, USDA recognized the need to formalize
strategies to guide One Health collaboration efforts
within the Department, leading to the creation of
the USDA One Health Joint Working Group. The One
Health Joint Working Group oversees and guides
One Health activities across USDA, as well as with
our federal, state, territorial, Tribal, and local partners,
to create a comprehensive and holistic One Health
approach for domestic and global challenges such
as antimicrobial resistance, zoonotic influenzas,
pandemic preparedness, and global health security.

USDA-APHIS' One Health Coordination Center (OHCQ)
was established in 2012 to further One Health
operations specific to the animal health component
of One Health, including the prevention, mitigation,
and control of zoonotic disease threats. OHCC also
supports the efforts of the One Health Joint Working
Group to strengthen collaboration at all levels within
USDA. OHCC's activities include strengthening
disease investigation and control activities to

protect animal and public health; providing tools
and methods for zoonotic disease prevention,
preparedness and response; leveraging Veterinary
Services (VS) expertise in animal disease surveillance,
investigation, and response activities to address
zoonotic diseases and other One Health issues;

and enhancing communication, coordination, and
outreach with stakeholders to promote multisectoral,
One Health approaches to addressing zoonotic
diseases and other One Health issues. OHCC works
directly with CDC and DOI on initiatives to strengthen
interagency coordination to address One Health
issues to help achieve optimal health outcomes for
the nation’s livestock, poultry, people, wildlife, and
the environment in which they live.
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One Health at the U.S.
Department of the Interior

DOI conserves and manages the nation’s natural
resources and cultural heritage for the benefit
and enjoyment of the American people, provides
scientific and other information about natural
resources and natural hazards to address societal

challenges and create opportunities for the American

people, and honors the nation’s trust responsibilities
or special commitments to American Indians, Alaska
Natives, and affiliated island communities to help

them prosper. The DOI One Health Group formed in

November 2010 out of recognition that DOI's mission

contains the nexus of environmental stewardship,
ecosystem, and species protection, the hundreds
of millions of visitors to DOI-managed lands, and
the nation’s responsibilities to Tribal Nations and
America’s island communities. The DOI One Health
Group uses a Department-wide transdisciplinary,
coordinated approach to promote the health of all
species and the environment in the stewardship of
public lands and to promote sound science with
interagency collaboration to inform policy and
management decisions for issues at the human-
animal-environment interface.

DOl uses a One Health approach to support
Department-wide surveillance and response
capabilities, and activities consistent with the
Department’s science priorities to enhance the
identification and response to emerging health
issues. A One Health approach is used to promote
and facilitate collaboration across the Department,
as well as with other federal agencies and partners.
This provides a forum for expert and consensus
management advice. It also promotes DOI's wildlife
health, public health, and environmental health
expertise, resources, and assets.

DOI conducts numerous One Health activities within
its bureaus. The U.S. Fish and Wildlife Service (FWS)
collaborates with local public health departments
on zoonotic disease issues involving wildlife; hosts
disease awareness and biosafety training for field
staff; attends ongoing public health and zoonotic
disease update forums; and provides emergency
assistance during zoonotic disease outbreak

Photo 22. A red fox.

response and disaster response such as oil spills and
hurricanes. As the FWS encourages greater public
use of Refuge lands, knowledge of disease risks

to wildlife, livestock, and humans is critical. FWS
strives to respond quickly to disease outbreaks, to
communicate risks evenly, and to ensure that
disease surveillance and diagnostic testing is
conducted routinely.

Since 2000, the National Park Service (NPS) has had
a working collaboration between Natural Resources
Stewardship and Science Directorate and the Office
of Public Health, which was formalized with the
creation of the Zoonotic and Environmentally-
Transmitted Disease Working Group in 2008, the
Disease Outbreak Investigation Team (DOIT) in
2009, and the One Health Coordinator Position in
2012.The One Health Coordinator currently serves
as one of two epidemiologists responsible for
infectious disease response in humans and one of
five veterinarians addressing wildlife health issues
in parks, and the One Health Program leads the
service-wide Integrated Pest Management Activities.
In 2009, the NPS Office of Public Health and Wildlife
Health Branch created a response team mechanism
to ensure response activities and recommendations
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provided to parks would include a One Health
approach, with participation from experts
representing human, animals, and environmental
health. This team was named the Disease Outbreak
Investigation Team (DOIT) and has been relied
upon by parks as an urgent response mechanism
for a range of human and wildlife health issues. As
a federal land management agency, the NPS DOIT
team led response to most of these efforts with close
and extensive collaboration with local and state
health agencies, state wildlife agencies, and other
federal partners.

One Health activities at the U.S. Geological Survey
(USGS) include collaborative surveillance, risk
assessment, and research activities on zoonotic
diseases; collaborative vector-borne disease
surveillance and research activities including
monitoring of the abundance and spatiotemporal
distribution of vectors (mosquitoes, ticks, and fleas),
passive surveillance and research on West Nile

virus, research on Lyme disease, and development

of an oral sylvatic plague vaccine for prairie dogs;
collaborative surveillance and research on zoonotic
pathogens in the environment including anthrax and
avian influenza; and support of disaster response and
recovery regarding zoonotic diseases and wildlife
disease events.

In addition, USGS also has specialized expertise

in environmental health science that provides
significant contributions to One Health. USGS
activities include monitoring environmental
quality and the health of wildlife at local, regional,
and national scales; identifying the environmental
properties and health effects of natural and
anthropogenic contaminants that can affect
immune response to zoonotic pathogens;
characterizing the potential for exposure to
pathogens and contaminants via drinking and
recreational water, air, dust, soil, and sediment;
developing advanced field, laboratory, and
modeling methods to measure, map and predict
the distribution of environmental pathogens

and contaminants; and providing capabilities

for geographic analysis and interpretation of
environmental data.

Zoonotic Diseases in the United States

Zoonotic diseases are a global burden, including in
the United States. Approximately 60% of infectious
diseases in humans are zoonotic'! and about 70%
of emerging infections in humans are zoonotict'>%%,
At the federal level, CDC, USDA, and DOI have well-
established collaborations for specific zoonotic
diseases such as rabies and Salmonella infections, as
well as vector-borne diseases such as West Nile virus.
Below are a few recent and notable zoonotic disease
outbreaks that helped incite One Health collaboration
between the sectors.

Zoonotic diseases are shared between animals
and people. These diseases impact society in three
main ways:

* Threaten the health of people and may have the
ability to cause a large number of illnesses and
deaths, which is associated with significant social
and economic loss

* Threaten the health of animals, resulting in illness,
loss of productivity, and death

* Threaten the livelihood of a large segment of
the population dependent on livestock or other
animals as a major source of income

Photo 23. A cow and calf.
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Photo 24. A girl holding a parrot.

In 1999, West Nile virus was first detected in the
United States when birds and humans began to
get sick and die in New York City. After a veterinary
pathologist at the Bronx Zoo proposed that the
human and bird cases were connected, USDA's
National Veterinary Services Laboratories isolated
viruses from the birds' tissues and forwarded them
to CDC for identification and characterization, which
confirmed that West Nile virus was the cause of the
disease seen in humans, and was spreading from
birds to humans via mosquitoes!'?” 128 These were
the first documented cases of West Nile virus in the
country, causing 61 human infections that yeart'?.,
In addition, thousands of birds, representing 19
species, died from West Nile virus in the New York
City area in the 1999 outbreak™, In 2003, total
human case numbers had climbed to 9,862, and
the epidemic had also spread to horses®* 3", Online
mapping of West Nile virus activity began in 2000
as part of the President’s Security and Prosperity
Partnership initiative!*. The maps highlighted
West Nile virus detections in sentinel animals,
horses, mosquitoes, and humans. This CDC and
USGS partnership expanded to include all arboviral
diseases in 2006 and further collaboration with
USDA to verify and validate equine cases included
in ArboNET, the national surveillance system for
arboviral diseases maintained by CDC. West Nile
virus has established a strong presence in the United
States, and in 2017 alone caused 2,097 human
cases!’™ 133, West Nile virus remains a threat to the
United States, including Alaska and Hawaii.

Influenza is a zoonotic disease that has driven a
number of collaborations, particularly after the H5N'
virus infections in humans from 1997, and the H7N9
virus infections in humans from 2013. In the United
States, the largest zoonotic disease outbreak of
recent years was the 2009 HIN1T pandemic, which led
to an estimated 60.8 million human cases and over
12,000 human deaths!?. This outbreak emphasized
the need for a multisectoral approach to disease
surveillance and response. The HIN1 pandemic virus
is a novel reassortant with gene segments from

two swine influenza virus lineages (North American
classical HINT and avian-like Eurasian HINT), as

well as North American avian (unknown subtype)
and human seasonal H3N2 gene segments. A study
by Mena et al. published in 2016 showed that the
novel reassortant virus evolved from swine in central
Mexico and then crossed to humans in Mexico!™”.,
From there, independent introductions occurred
throughout the United States, including in Texas,
the Midwest (Wisconsin), the West (California), and
the Northeast (New York)!"*!. The virus then spread
globally to Europe, Asia, and South America. This was
a devastating outbreak that brought attention to
the connection between human and animal health.
The HINT pandemic resulted in a supplemental
appropriation from Congress to fund influenza
surveillance in swine. USDA developed a network of
partners — including CDC and the commercial swine
industry — to establish a strong surveillance system
to monitor genetic evolution of endemic influenza A
viruses occurring in swine. The system also

provides isolates for research and for further
development of diagnostic reagents, assays, and
vaccine seed stock. Additionally USDA, USFWS, and
USGS partner to monitor avian influenza viruses in
domestic and wild birds for early detection of this
disease that can affect poultry health and potentially
human health!'3® 3 This collaborative effort laid the
groundwork for future coordinated efforts and was
critical™ for the first detection of highly pathogenic
avian influenza virus in wild birds and backyard
domestic poultry in the United States in 2014, a
precursor to the 2015 U.S. poultry outbreak that led
to approximately $3.3 billion estimated economy-
wide losses!!“d,

26


https://wwwn.cdc.gov/arbonet/maps/adb_diseases_map/index.html

ONE HEALTH ZOONOTIC DISEASE PRIORITIZATION WORKSHOP REPORT, UNITED STATES

Photo 25. A woman feeding chickens by hand.

In 2017, CDC recorded the largest number of
Salmonella infections linked to contact with
backyard poultry that resulted in 1,120 human
cases in 48 states, with 249 hospitalizations and

1 deathB. This outbreak was associated with the
increased popularity of owning backyard poultry
among people without prior experience working
with farm animals. The USDA, CDC, and many
other public health partners are actively working to
spread awareness among backyard poultry owners
on safe handling and simple, effective biosecurity
practices™!. This includes handwashing, keeping
poultry outside the home, not eating or drinking in
the area where the birds live or roam, and other safe
handling practices!"'*} Together, USDA and CDC
have also been working with mail-order hatcheries
and feed stores that sell or display live poultry to raise
awareness on best practices to reduce Salmonella
contamination and spread of disease.

As noted above, the importance of using a One
Health approach to combat zoonotic diseases has
gained traction over the last two decades within

the United States. As the threat that zoonotic
diseases pose to animals, humans, and the
environment continues to increase, there has been
an increased urgency to these efforts, particularly

as fears of intentional introduction (bioterrorism)
have increased. Approximately 80% of agents with
potential bioterrorist use are zoonotic pathogens!'*,
A notable example of a zoonotic agent being used
as a weapon was in 2001, when anthrax spores
were mailed to government and media personnel
in envelopes. Bacillus anthracis is a spore-forming
bacterium found in soil that typically spreads to
people who come in contact with infected livestock
or associated products (meat, hides, and hair). The
Environmental Protection Agency (EPA) and USGS
partnered to identify links between soil geochemistry
and the occurrence of anthrax in the environment
in order to provide a risk assessment for natural
outbreaks of this pathogen™!. In the intentional
outbreak of 2001, 22 people were infected and five
people died,
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The threat of zoonotic diseases is perpetuated by
factors such as expanding human populations;
increased industrialization and deforestation;

and an increase in international travel and trade.
Cumulatively, these factors contribute to increased
opportunities for contact between humans, animals,
and the environment and provide additional
opportunity for disease transmission"*”. Recent
estimates suggest pathogens can travel from a
remote town around the world to a major city in
only 36 hours!™¥, The United States has 13,513
airports, more than any other country in the
world, making it a key player in globalization and
highlighting the critical need for systems in place to
prevent transboundary diseases from entering!'*’.,
In 2014, health officials confirmed four human
cases of Ebola in the United States linked to the
concurrent epidemic in West Africa. Two of the
patients had traveled to West Africa and became

il upon their return to the United States. Two were
healthcare workers who had treated the first travel
patient!>® These were the first human cases of
Ebola ever to be diagnosed in the United States,
which emphasized the risk that transboundary
diseases pose to the United States and the need
to work together to respond appropriately across
sectors. In response to concerns about one Ebola
patient being in contact with a pet dog while
symptomatic, the federal agencies worked with
federal, state, and non-governmental partners to
develop guidance documents including Interim
Guidance for Public Health Officials on Pets of Ebola
Virus Disease Contacts and Interim Guidance for
Dog or Cat Quarantine after Exposure to a Human
with Confirmed Ebola Virus Disease. This outbreak
highlighted the importance of considering the
human-animal bond and providing for animal

care in emergency responsel’>!,

In addition to these transboundary threats, there
are growing numbers of endemic zoonotic diseases
in the United States resulting from changes at

the animal-human-environmental interface, such
as Salmonella, Escherichia coli, Rocky Mountain

spotted fever, hantavirus, avian influenza, and
cryptosporidiosist™?. Increasing occurrence of
zoonotic diseases can also be linked to a growing
interest in having what are considered non-
traditional pets in the household, such as reptiles,
amphibians, and small mammals. Sixty-eight percent
of U.S. households own one or more pets!’3, Pets
have been linked to outbreaks of zoonotic diseases
including Salmonella transmitted by pet guinea pigs,
turtles, and water frogs, monkey pox transmitted

by prairie dogs, lymphocytic choriomeningitis

virus transmitted by pet rodents, and Seoul Virus
transmitted by pet rats, among otherst8 4157,

Photo 26. A young woman holding a pet chinchilla.
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Photo 27. Migrating geese.

Strengthening the One Health Approach to
Address Zoonotic Diseases in the United States

Zoonotic disease outbreaks in the United States pose
a uniquely challenging situation. As the previous
examples illustrate, many One Health collaborations
have evolved and are currently in place. For example,
USDA and DOI work together to monitor influenza in
domestic and wild bird populations, while the CDC
conducts influenza surveillance in humanst'® 1>,
USDA, CDC, and the Food and Drug Administration
(FDA) collaborate to monitor antibiotic resistance of
Salmonella and other foodborne pathogens via the
National Antimicrobial Resistance Monitoring System
(NARMS)!'®9 U.S. government agencies also conduct
programs to prevent and monitor other zoonotic

diseases such as Lyme disease, brucellosis, and rabies.

Although progress has been made, there are still
opportunities to implement use of a One Health
approach to address zoonotic diseases. In 2016,

the United States underwent an assessment of its
International Health Regulation (2005) capacities
using the Joint External Evaluation (JEE) tool.

The JEE is a voluntary, collaborative, multisectoral
process to assess a country’s capacity to prevent,
detect, and rapidly respond to public health risks
occurring naturally or due to deliberate or accidental
events!'® 1% |t allows countries to identify the most
urgent needs within their health security system, to
prioritize opportunities for enhanced preparedness,
response and action, and to engage with current and

prospective partners to target resources effectively.
Among other elements, JEE indicators measure
progress based on zoonotic diseases of greatest
national public health concern. Recommendations
for the United States from the JEE around zoonotic
diseases include:

e Establish a National One Health approach which
can formally delineate common goals, roles,
and responsibilities for the various health and
multidisciplinary sectors taking into account the
steady state and emergency responsel’62 163

Formalize interagency networks to address One
Health issues through joint investigation, data
sharing, communications, and funding of high
priority projects and diseases using existing or
new multidisciplinary tool!6 163

Increase dedicated public health veterinarians to
work on zoonotic diseases at the national, state
and local levels!62 163!

The U.S. One Health Zoonotic Disease Prioritization
Workshop was a step to address these
recommendations by identifying a prioritized

list of zoonotic diseases as well as key areas and
priority action items to strengthen common goals,
collaboration, and communication around these
diseases by the relevant federal agencies.
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WORKSHOP METHODS

This workshop used a combination of two One
Health tools. First, participants used the One Health
Zoonotic Disease Prioritization tool to prioritize
endemic and emerging zoonotic diseases of
greatest national concern using equal input from
key transdisciplinary, multisectoral One Health
stakeholders including human, animal (domestic
and wildlife), and environmental health agencies and
organizationst’?,

Once the priority zoonotic diseases were identified,
facilitators used elements of the One Health Systems
Mapping and Analysis Resource Toolkit (OH-SMART™)
co-developed by USDA and the University of Minnesota,
to develop specific implementation plans and processes
to strengthen cross-sector operationst .,

One Health Zoonotic Disease
Prioritization (OHZDP)

The prioritization process involved a semi-
quantitative tool developed by CDC. The methods
have been previously described in detail (Appendix
AN, As of 2018, the OHZDP tool has been used in
20 countries on four continents and one region of
15 countries in the Economic Community of West
African States (ECOWAS), including the United
States, to prioritize endemic and emerging zoonotic
infectious diseases at the federal or ministerial level.

Selection of Voting Members,
Advisors, and Facilitators

Three voting members each from CDC, USDA, and
DOI were selected to participate (Appendix B). They
were chosen based on their technical knowledge,

as well as familiarity with operational activities and
leadership roles. Their role during the workshop was
to provide key input to develop and rank the criteria,
develop the questions for prioritizing zoonotic
diseases, and confirm the final prioritized zoonotic
disease list.

Advisors represented relevant federal and state
agencies (Appendix B). There were 6-8 advisors each
from CDC, USDA, and DO, as well as representatives
from other relevant federal agencies including HHS
(FDA and ASPR), EPA, and the National Oceanic
Atmosphere Association (NOAA). Representatives
from state agencies were also invited to share

their perspective, including a state public health
veterinarian from the Virginia Department of Public
Health, an assistant state veterinarian from the
Delaware Department of Agriculture, and a state
wildlife veterinarian from the Maryland Department
of Natural Resources. Advisors were selected based
on their subject matter expertise and provided key
input and expertise during the discussion.

Three experienced facilitators were selected, each
representing a different health sector including
human health (CDC), animal and plant health (USDA),
and environment and wildlife health (DOI). The
facilitators were trained to use the OHZDP tool at
CDC headquarters in Atlanta before the workshop.

Zoonotic List Development

The first step of the OHZDP process, which starts
before the workshop, is to identify a country-specific
list of potential zoonotic diseases of concern. CDC
and USDA reportable disease lists for humans and
animals were cross-checked and all zoonotic diseases
were compiled to develop the initial zoonotic
disease list. The list was shared with subject matter
experts from participating agencies for input.
Diseases included on the list were those with known
transmission routes between humans and animals,
as well as one disease considered ‘potentially
zoonotic’. Endemic diseases, as well as those
occurring regionally or globally, were included,
resulting in an initial list of 52 diseases. On the first
day of the workshop, participants reviewed the initial
list and added four zoonotic diseases. The voting
members confirmed a resulting list of 56 zoonotic
diseases (Appendix C).
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Photo 26. Bald eagle flying over water with
Northern Pike in talons.

Criteria and Question Development

The workshop participants then identified a list

of criteria for semi-quantitative ranking of the 56
zoonotic diseases. Criteria are characteristics that
define why the disease is important to address. The
nine voting members each voted to select the top
five criteria most important to their agency. Voting
members then individually ranked the relative
importance of each criterion. The OHZDP tool uses
a semi-quantitative Analytical Hierarchy Process to
combine the individual ranked criteria lists from
each voting member and generate a final weight
for each of the five criteria (Appendix D). The criteria
weight gives a relative importance to each criterion
compared to the others and is applied when the
zoonotic disease list is ranked.

Five groups of workshop participants — each with
representatives from the three sectors — developed
one categorical question for each criterion. The
questions are developed in order to assess and assign
a score to each disease for each criterion. Each group

presented the question they developed and then the
five questions were discussed and refined among
participants in plenary. The nine voting members
convened to finalize the question and scoring

rubric for each criterion to ensure it would capture
the specific aspects of interest for each disease.

All questions were constructed to have ordinal,
multinomial (1-5%, 5-10%, 10-20%, etc.) answers,
which is necessary for the OHZDP tool.

Ranking the Zoonotic Diseases

Workshop facilitators used data collected through

an extensive peer-reviewed literature search that
occurred before the workshop, as well as information
from WHO, OIE, FAO, ProMED, other relevant websites,
and subject matter experts to answer and give a
score to each disease for each question. The literature
review was designed to collect data on incidence,
prevalence, mortality, morbidity, disability-adjusted
life years (DALYs), and over 60 other variables specific
to human, domestic animal, and wildlife health. Over
650 resources (publications, websites, and reports)
were included in the review; global data were used

if U.S.-specific data were not available for a particular
zoonotic disease.

The OHZDP tool was used for the final disease
ranking. The tool uses a decision tree, designed in
Microsoft Excel®, to rank the diseases by applying

the weighted criterion to the resulting scores for
each question for each disease. The scores for all five
questions were summed for each disease and then
normalized such that the highest final score a disease
could receive was 1.0. See Appendix C for a complete
listing of normalized scores for all zoonotic diseases
that were considered in the workshop.

Workshop facilitators reviewed the ranked list of
zoonotic diseases and their normalized scores

with the participants. The scoring process for

each question for each disease was reviewed and
validated. Then the nine voting members from three
agencies (CDC, DOI, and USDA), with input from

the advisors, confirmed a final list of eight priority
zoonotic diseases (Table 1).
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Criteria and Question Development

The criteria for ranking zoonotic diseases selected by the voting members in the United States are listed in

order of importance below (and also Appendix D).

o Pandemic/Epidemic Potential

If the disease had previously caused a pandemic either in the United States or globally, it was given
a score of 2.

If the disease had previously caused an epidemic in the United States or globally, it was given a
score of 1.

If neither was true about the disease, it was given a score of 0.

e Severity of Disease in Humans, Domestic Animals and Wildlife

This criterion had two parts:

Part 1 assessed the disease mortality or population impact in humans [>5% Case Fatality Rate
(CFR)], domestic animals (>10% CFR), or wildlife (mortality or population declines) separately.

The disease was given a score of 3 if it met the criteria for all three sectors, a score of 2 if it met the
criteria for humans and either domestic animals or wildlife, a score of 1 if only animals (domestic or
wildlife) or only humans were affected, and a score of 0 if it did not meet the criteria for any sector.

When scoring the question, assumptions were made, including: The human CFR assumed that
human patients had routine access to health care in the United States. If the pathogen was not
present in the United States, global CFRs were used in a comparable developed country, if available.
For wildlife it was assumed that if the pathogen causes die offs internationally, it would also

cause die offs in the United States. If the literature showed mortality in wildlife, the disease was
considered to have met the threshold for that sector.

Part 2 assessed the incidence of the disease in humans or animals in the United States.

The thresholds High (= 100,000 cases per year), Medium (>5000 - <100,000 cases per year), and
Low (< 5000 cases per year) were used to score each disease. If a disease was considered to have a
High incidence in the United States it was given a score of 2, if it was considered to have a Medium
incidence in the United States it was given a score of 1, and if it was considered to have a Low
incidence in the United States it was given a score of 0.

To determine the final score for each disease, the scores for Part 1 and Part 2 were summed. If the
sum of Part 1 and Part 2 equaled a score of 5, the disease was given a total score of 3. If Parts 1 and
2 combined score equaled 3 or 4 it was given a total score of 2. If Parts 1 and 2 combined equaled a
score of 1 or 2, it was given a total score of 1. If Parts 1 and 2 combined equaled a score of 0, it was
given a total score of 0.

32



ONE HEALTH ZOONOTIC DISEASE PRIORITIZATION WORKSHOP REPORT, UNITED STATES

Photo 27. A couple vacationing at a seaside town.

e Economic Impact to the United States

Variables for this criterion included trade restrictions in the face of an outbreak (the proxy for this
was whether the disease was present on the OIE reportable disease list or not), decreased animal
production, impact to outdoor recreation or tourism, intervention costs, or other secondary

impacts (specifically ecological impacts). Diseases were categorized as High, Medium, Low, or No
economic impact.

A disease was considered High if three or more of the above sectors faces an economic impact
and given a score of 3. If two sectors face an economic impact, the disease was considered to be
Medium and given a score of 2. If only one sector faces an economic impact, the disease was
considered to be Low and given a score of 1. If no sector faces an economic impact, the disease
was given a score of 0.

o Potential for Introduction or Increased Transmission in the United States

This criterion included both potential for introduction to the United States as well as the potential
for increased transmission of a disease that is already present in the United States. The three
variables considered included: (a) does the disease have a feasible transmission pathway to the
United States; (b) has it been detected in North America, and; (c) has there been detection and
spread in five or more new countries, regions, or states?

If a disease met the criteria for all three variables, it was given a score of 3. If it met the criteria for
two of the 3 variables, it was given a score of 2. If it met the criteria for one of the 3 variables, it was
given a score of 1.1f it did not meet the criteria for any variable, it was given a score of 0.

e National Security

This criterion evaluated the potential of the disease to be used for bioterrorism. If the disease
was included in the United States Department of Health and Human Services or the USDA Select
Agents and Toxins List, and considered a Category A or Tier T Agent, it was given a score of 2. If
the disease was on either list, but not a Category A or Tier 1 Agent, it was given a score of 1. If the
disease was not on either list, it was given a score of 0.
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One Health Systems Mapping and Analysis Resource Toolkit (OH-SMART™)

Facilitators used components of the One Health
Systems Mapping and Analysis Resource Toolkit (OH-
SMART™), developed by USDA and the University of
Minnesota, to review the procedures and processes
for transdisciplinary coordination for a subset of the
top five prioritized zoonotic diseases in the United
States. As of 2018, OH-SMART™ has been used in 19
countries for One Health action planning. This was
the second time that the OH-SMART™ tool was used
with the OHZDP tool in the same workshop to decide
upon action items and next steps following the
determination of a prioritized list of zoonotic diseases.
Participants selected diseases from the prioritized list
with varying ecological components, transmission
pathways, and control strategies and conducted
systems mapping to illustrate interagency interactions
during outbreak investigation and response.

Participants were organized into four groups, each
focused on a different disease. A mix of advisors
and voting members from the human, animal,
and environmental sectors and a trained facilitator
worked at each table. Each group developed and

Photo 28. Woman selling produce at a farmer’s market.

analyzed a map of the system of communication and
coordination between sectors during surveillance
and response activities for that disease. Groups
identified areas of mission responsibility, current best
practices, and gaps. These multi-stakeholder system
process maps use a modified swim-lane mapping
approach to outline the flow of information, data
sharing, decisions, or actions taken among agencies
for an outbreak scenario. During the mapping, when
questions arose or when people noted a discrepancy
in understanding, participants flagged them for
further analysis. Facilitators then encouraged
participants to review the process maps and also
identify areas where:

2. Agencies disagreed on what steps were being
taken at any given point;

3. Agencies felt there was a gap or lack of
information as to what the appropriate
step should be for agency coordination or
collaboration; or

4. Points where agencies were coordinating well
that were not institutionalized in official
regulations or policies.

During the analysis, participants identified

missing stakeholders, discussed communication
and coordination mechanisms, and identified
areas of discrepancy between how interagency
coordination should occur versus how it actually
occurs. Participants were encouraged to think
through existing areas of multisectoral, One Health
collaboration in terms of surveillance, laboratory
capacity, prevention and control strategies, outbreak
response, and research. Each table group identified
best practices and action steps to address the gaps
and then reported their results to all participants.

The systems mapping and analysis process led to

a robust group discussion around key themes to
improve these systems and potential next steps for
the agencies to take together to strengthen One
Health coordination around the prioritized zoonoses.
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RECOMMENDATIONS FOR NEXT STEPS
Projected Timeline for Next Steps to Strengthen One Health in the United States

....................... oooo
U.S. One Health U.S. Health Establish U.S. National Continued
Zoonotic Disease  Security National ~ One Health One Health Collaboration
Prioritization Action Plan Coordinating Framework to Advance One
Workshop Mechanism Publication Health in the U.S.

for the U.S.

After determination of the prioritized list of zoonotic diseases, participants had a discussion about next steps
for multisectoral, One Health collaboration around the priority zoonotic diseases. Through the systems
mapping and analysis process and plenary discussions, workshop participants identified themes for
improvement in eight key areas (Appendix E. Key Themes and Next Steps). The summary that follows
highlights the priority recommendations for next steps and milestones that evolved from the key themes
discussion. Activities for these next steps began after the workshop and will continue on an ongoing basis by
CDC, USDA, and DOl in collaboration with relevant human, animal, and environmental health partners.

Increase and Leverage Leadership Engagement

Leadership engagement from all relevant sectors is critical to the successful, sustainable implementation of a
One Health approach to prevention, detection, and response for the prioritized zoonoses. A key component to
engaging leadership is to demonstrate that One Health efforts help maximize resources and increase impact.

Following the workshop, representatives from CDC, USDA, and DOI will present the preliminary results of

the workshop to leadership within their own organizations and across the federal government and partner
organizations. CDC, USDA, and DOI will develop a communication plan to keep leadership and partners
informed of upcoming activities and opportunities to engage with the process. This includes endorsement of
the finalized workshop report.

The CDC, USDA, and DQOI core planning team will continue to inform senior leadership of One Health
successes and activities on an ongoing basis using existing mechanisms and forums such as regularly
occurring leadership meetings, written updates, and briefings. The CDC, USDA, and DOI core planning team
will also continue to inform partners of One Health successes and activities on an ongoing basis using existing
mechanisms and forums such as webinars, attendance at conferences and meetings, and, written updates.
Keeping leadership and partners informed of One Health activities on a regular basis will also be a key
directive of the federal One Health Coordination Mechanism once established.
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Photo 29. A man holding his pet dog.

Create a Formalized One Health
Coordination Mechanism at
the Federal Level

The creation of a formalized One Health coordination
mechanism at the federal level is necessary to
strengthen One Health collaboration related to
prevention, detection, control, and response for the
prioritized zoonotic diseases and related One Health
work across the federal government.

To support this, the CDC, USDA, and DOI core
planning team will identify appropriate points

of contact at relevant agencies with authority to
create a coordination mechanism. Once the points
of contact are identified, a follow-up meeting

will be held to determine what mechanism is
most appropriate and draft a charter or other
documentation needed for the mechanism to be
formally established.

Once a One Health coordination mechanism is
established and functioning, it will be responsible
for holding regular meetings to assess progress on
follow-up activities to improve multisectoral, One
Health collaboration. This will include additional
follow-up action planning to improve coordination
around the prioritized zoonotic diseases as well as
other established One Health priorities, including
those outlined in other key areas listed in this report.

Development of a National
On